Conditions optimal for the laboratory culture of unpurified Fuligo septica plasmodium were examined. The organism was grown in the laboratory for over 2 years, during which time regular sporulation occurred. Investigation of factors which affected sporulation suggested that this was induced by material present in older cultures; light did not precipitate it. Spore germination occurred readily in the laboratory; some experiments on germination were made. F. septica plasmodium was purified by a migration technique combined with antibiotic treatment. Two-member cultures were established with two yeasts and a Pernicilliurn sp. isolated from plasmodium, and with a baker's yeast. Several other organisms (including Gram-positive and Gram-negative bacteria and yeasts) were not satisfactory as associate organisms in two-member cultures. Satisfactory axenic culture was not obtained, slow growth for a few weeks only being obtained on an autoclaved suspension of baker's yeast.
INTRODUCTION
Much of the work carried out in recent years with members of the Class Myxomycetes has used Physamm polycephalum, since this organism proved able to grow abundantly in unpurified laboratory culture (Howard, 1931 ; Camp, 1936) , was easily purified, and subsequently grown in two-member and in axenic culture (Howard, 1931; Cohen, 1939; Hok, 1954; Daniel & Rusch, 1956 , 1961 . It readily completes its life cycle in the laboratory. Relatively few other myxomycetes have been grown in the laboratory throughout the whole of the life cycle (Alexopoulos, 1960; Gray, 1961) , and fewer still have been grown in two-member or in axenic culture (Sobels, 1950; Hok, 1954; Kerr & Sussman, 1958) . It was therefore thought desirable to extend the range of organisms studied in this group of slime moulds. Work with the species Fuligo septica was begun since its spores are known to germinate readily and since it can produce large amounts of plasmodium under certain conditions, e.g. on heaps of spent tan in tanneries. The present aim was to produce axenic cultures and to investigate their nutritional requirements. However, considerable difficulty was experienced in the pursuit of this object and observations were made on the fruiting habit and spore germination of unpurified material whilst attempts were being made to produce purified material and to establish two-member and axenic cultures.
Petri dish wrapped in filter paper. A shallow layer of tap water was placed in the lbger dish, to keep the filter paper moist and the atmosphere inside the larger dish humid, and the whole was autoclaved. It was found that there was less frequent overgrowth by contaminating organisms and better growth of the myxomycete when the oatmeal used was boiled in water, dried overnight (at 60°), ground to a fine powder and autoclaved (121' for 20 min.). Stock cultures of Fuligo septica were maintained for more than 2 years in this way, being subcultured at monthly intervals and incubated at 25' in the dark.
Inocula for experiments were cut with a sterile scalpel from the advancing edge of the plasmodial reticulum of these cultures and were standardized as far as possible by taking a measured area (0-25 cm. x 0.25 cm.; 0-5 cm. x 0-5 cm.; or 1.0 cm.2) which was transferred on the filter-paper support.
In recording results growth was estimated by measuring the area of plasmodium formed. This was not an accurate measure of growth since the plasmodial reticulum varied in density, but it gave sufficient information for the present purpose.
Experiments were carried out to determine optimal conditions for the growth of unpurified plasmodium, the effects of substrate, pH value, temperature, aeration, light and humidity being considered. Methods of purifying plasmodial material by migration and antibiotic treatments were investigated. Details of procedures are given in the next section together with results.
Tests for purity of plasmodium. Preliminary tests for purity of plasmodium were carried out by flooding with glucose yeast-extract broth and incubating a t 25O for 5 days washed agar plates across which plasmodium had been allowed to migrate.
The washed agar was prepared by the method of Cohen, 1939; 2 % agar was made up in ~/ 7 5 phosphate at pH 6.0. The agar was washed before use in running tap water for 24 hr. and in distilled water for 24 hr. This washed agar+phosphate medium will be referred to as Cohen's agar. When these preliminary tests of purification became negative plasmodium was transferred to a nutrient substrate. In this method of testing there was no evidence of false negatives due to inhibition of growth of any contaminants by antibiotics from the plasmodia (Sobels, 1948b) . Confirmatory tests for pure cultures were then carried out by inoculating agar blocks (about 1 cm.2) bearing plasmodial track from fresh Cohen's agar migration plates to the following media : malt agar, glucose yeast-extract agar, yeast-extract agar, peptone water, nutrient gelatin, thioglycollate broth, Robertson's cooked meat medium, medium for detection of cellulose-decomposing organisms. Aerobic incubation at 25' of negative tests in all of these media was continued for three weeks, and anaerobic incubation a t 25" in the first five media for 3 days.
In all experiments unless otherwise stated plasmodium was incubated at 25' in the dark in a humid atmosphere, incubation being in a closed container with a shallow layer of water in the bottom. Incubation of spores in experiments on germination was a t 25' in the dark.
RESULTS
Optimal conditions for growth of unprijed Fuligo septica plasmodium Culture medium. The growth of Fuligo septica on a variety of media was examined : oatmeal agar (pH 5, 6), ground oatmeal scattered on Cohen's agar, aqueous extract and ethanolic extract of oatmeal (each sterilized by autoclaving), malt agar, nutrient gelatin, yeast-extract agar, glucose yeast-extract agar, glucose yeast-extract broth, tan-extract agar, Cohen's agar, living yeast suspension (Saccharomyces cerevisiae) spread on the surface of oatmeal agar, malt agar or Cohen's agar. Slow growth was obtained on oatmeal agar (pH 5, 6), on aqueous and ethanolic extracts of oatmeal, on malt agar and on tan-extract agar. When particulate nutrient was present on the surface of the agar, as in the case of oatmeal scattered on Cohen's agar and of yeast suspension on oatmeal agar, malt agar or plain agar, the growth was much improved. It was best on Cohen's agar + oatmeal where it was equal to that of controls set up as described for stock cultures. Several of the media used were toxic (nutrient gelatin, yeast-extract agar, glucose yeastextract agar and glucose yeast-extract broth), the plasmodium being dead within 2 days of inoculation in all cases. Control plasmodium on Cohen's agar survived for a t least 14 days. pH value. Attempt was made to determine the optimal pH value for plasmodia1 growth by using as culture fluid in place of tap water, in cultures similar to those used for stock cultures, a series of buffer solutions (Sarrensen) ranging from pH 3 to 10. Suitable buffers were not found, however, those used in general being toxic a t ~/ 1 5 and having insufficient buffering power at lower concentrations. Determinations of pH value were made, however, over a 5-week period of incubation on the culture fluid of cultures maintained by the method described for stock cultures.
The culture fluid, sterile tap water, had an initial pH value of 7.3. As growth of the plasmodium proceeded the pH value of the culture normally decreased from the initial value of pH 7.3 to pH 4-5-6.0 in 2-43 weeks, then becoming relatively constant ( Table 1 ). In such cultures growth was good at all stages and in general the plasmodium presented a normal appearance, i.e. it was bright yellow in colour, formed a characteristic reticulum over the filter paper support and exhibited rapid streaming of protoplasm. When the pH value did not decrease in the usual way (e.g. culture 2 in Table 1 where the pH value rose to above pH 8) growth was poor and the plasmodium abnormal in appearance until the pH eventually decreased.
Temperature. To examine optimal growth temperature cultures maintained as described for stock cultures were incubated a t 25", 30" and 37" (at 25" and 30° for 6 months). Incubation was also carried out for a few weeks at room temperature (18"-20'). The relative amounts of growth and the appearance of plasmodia were recorded. Table 2 shows typical results. Normal growth occurred, and continued for the 6-month period of the experiment, at 25' and 30', being more rapid a t 30'. A t 37" no growth occurred and the inoculum died within 1 or 2 weeks. At room temperature (18'-20°) growth was normal but slower than a t the higher temperatures.
Anaerobic cultivation. Aerobic and anaerobic (95 yo (v/v) hydrogen + 5 yo (v/v) carbon dioxide in a McIntosh and Fildes' jar) incubations of plasmodium were carried out on malt agar and on Cohen's agar. Fuligo septica behaved as an obligate aerobe under the conditions used; no growth or migration occurred during anaerobic incubation, and the plasmodium died. 
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Dead
Light. The effect of light on the plasmodium was observed by using culture methods as for temperature experiments. Incubation was carried out in daylight, including exposure for 2 hr. to direct afternoon sunlight, and in the dark. The plasmodium on being placed in light almost immediately developed ' swellings ' which appeared to be formed by rapid streaming of the protoplasm through lesions in the plasmodia1 strands. This phenomenon has been observed previously in several myxomycetes (Baranetzki, 1876; Gray, 1938) . The plasmodium was negatively phototactic, and after incubation for 4-5 days in light lost its pigmentation, becoming cream in colour. Initially growth was retarded in the light, but after 2 weeks the plasmodium appeared to return to normal apart from pigmentation.
Humidity. Plasmodia1 growth in humid (nearly saturated) and non-humid atmosphere was compared. Better growth was obtained in humid than in non-humid atmosphere.
PuriBcation of plasmodium Purification of Fuligo septica was attempted by several methods. The migration method of Cohen (1939) was unsuccessful with migration of F. septica plasmodium on Cohen's agar, even a t the maximum migration rate of 0.5 cm./hr. achieved at 30". (Cohen related successful purification to speed of migration.) The present findings were contrary to those of Cohen who found that one strain of F. septica when migrating at only 1.5 cm./day was readily purified by his method. The difference between Cohen's results and the present ones may have been due to differences in the accompanying microflora. Unsuccessful also were migration of plasmodium on other supports (silica gel, cellophan laid over Cohen's agar, glass, moistened filter paper), enrichment with Sacchuromyces cerevisiae followed by migration (Cohen, 1939) , treatment of plasmodium with ultraviolet radiation, and heat treatment of spores.
The method finally adopted was a combination of a migration technique with treatment by antibiotics similar to that used by Sobels ( 1 9 4 8~) and Hok (1950).
Penicillin + streptomycin incorporated in Cohen's agar each at 2500 units/ml. were used. These high concentrations of antibiotic were necessary since one of the contaminating organisms was relatively resistant ; the plasmodium was unaffected by these antibiotics. Migration over Cohen's agar + antibiotics was carried out for 2 days, followed by 1 day on Cohen's agar and a further 2 days on the antibiotic agar. This treatment removed bacterial contaminants in 90 yo of the tests, but yeast and mould contaminants persisted for longer. Further migration on Cohen's agar for as long as 18 days was necessary to complete the purification. An attempt was made to decrease this long migration period by using antifungal agents but those tested (griseofulvin, viridin, copper sulphate, cycloheximide, o-chlorophenol, pchlorophenol, P-phenylethyl alcohol) were more toxic to the myxomycete than to the contaminating yeasts and moulds.
An alternative method of purification in which tubes were used for migration in place of Petri dishes was found to be convenient. The tubes were 40 cm. long, 1 cm. internal diameter, with each end (about 3 cm.) bent up at an angle of 4 5 O , and contained a shallow layer of Cohen's agar. The direction of movement of the plasmodium could be controlled when necessary by the negative phototactic response of the plasmodium when the tube was illuminated at one end. By using this combination of migration technique and antibiotic treatment 85 yo of the attempted purifications were successful. The method was tedious and the resulting plasmodia1 fragment usually only about 1 mm.2, but no better method was found.
Two-member cultures
Attempts were made to establish Fuligo septica plasmodium in two-member culture with ( a ) organisms isolated from the plasmodium, ( b ) various Gram-positive and Gram-negative bacteria from other sources. P. M. SCHOLES (a) Purified plasmodium was inoculated to malt agar (10 ml. slopes in 6 in. x 1 in. tubes) together with one isolate from the plasmodium. Eight Gram-negative rods, five yeasts, and one Penicillium sp. were tested in this way as associate organisms. One of the Gram-negative rods and three of the yeasts were also inoculated with plasmodium on to Cohen's agar. When growth of the plasmodium occurred transfers were made through several subcultures to confirm establishment of true two-member culture.
Of the fourteen organisms tested only three were successfully established in twomember culture with the plasmodium, These were two yeasts (one white-and the other black-pigmented) and a Penicillium sp. Of these three organisms, the whitepigmented yeast gave growth comparable to that of unpurified cultures of plasmodium; the other yeast and the Penicillium sp. gave slightly less good growth. In one experiment a small amount of growth was obtained with one of the Gramnegative rods and with two other yeasts. This, however, was not repeatable. Malt agar was more satisfactory for two-member cultures than plain agar; better growth was obtained and the associate organisms did not need to be added a t intervals since they grew on the malt agar. The white-pigmented yeast seemed to be the organism of choice for routine two-member cultures, The plasmodium was maintained on malt agar in association with this organism for 3 months without any deterioration of the myxomycete strain becoming apparent.
(b) Purified plasmodium was inoculated onto washed agar on which were streaked washed suspensions of various Gram-negative bacteria, Gram-positive bacteria and yeasts, previously grown in shaken glucose yeast-extract broth cultures at 30' for 24 hr. : Pseudomortas jluorescens, Escherichia coli, Erzvinia carotovorum, Serratia marcescerts, Corynebacterium sp., Bacillus cereus, Micrococcus aurantiacus, Micrococcws Jams, Saccharomyces cerevisiae, Torula rosea. Incubation was as in (a). Of these ten organisms not isolated from plasmodium the Corynebacterizlm sp. permitted poor growth of plasmodium which deteriorated after a few days; Escherichia coli gave slow growth continuing for 2 weeks. Saccharomyces cerevisiae gave continuing growth of plasmodium on subculture; this was slower, however, than with the yeast isolated from the plasmodium,
Azenic cultures
The following preparations were tested as nutrients for pure cultures of Ruligo septica : sterile ground oatmeal; aqueous extract of oatmeal; ethanolic extract of oatmeal; oatmeal agar ; autoclaved baker's yeast suspension in distilled water ; yeast autolysates (one prepared from baker's yeast, dried, and incubated in distilled water at 37" for 4 hr. and at room temperature overnight; the other from brewer's yeast, ground, incubated in distilled water at 50' for 24 hr. and sterilized by autoclaving or by filtration) ; sand-ground brewer's yeast (sterilized by filtration) ; ethanol + ether-dried yeast; aqueous extract of baker's yeast; ethanolic extract of yeast; yeast disintegrated in a Mickle disintegrator (centrifuged at high speed to ' sterilize') ; malt agar; Difco yeast-extract casein agar. The sterilization of these preparations was by autoclaving unless otherwise stated. In addition, purified plasmodium was placed on a cellophan membrane overlying a culture of living yeast (originally isolated from plasmodium) on malt agar.
Only one preparation of those tested gave any growth of plasmodium, namely, the autoclaved baker's yeast suspension in distilled water. The growth was, however, very slow as compared with that of the control and the plasmodium began to deteriorate after 3 weeks. At no times was the plasmodium normal in appearance, being pale yellow instead of a bright deeper yellow. A similar autoclaved yeast preparation incorporated in the agar did not support growth of the plasmodium. The yeast autolysates and the Difco yeast-extract casein agar were toxic to the plasmodium (cf. results with unpurified cultures ; also observations on Physarum polycephalum reported by Hok, 1950).
Sporulation of Fuligo septica in laboratory culture
The following observations were made with unpurified plasmodium on the effect on sporulation of the age of the culture and of various environmental conditions. Age of culture. The sporulation of two groups of Fuligo septica cultures was observed over a period of 2 years. Both groups of cultures were set up as described for stock cultures and were fed with the oatmeal preparation at weekly intervals. One group was subcultured every 4 weeks and the second group was maintained without subculture until sporulation occurred, sclerotium was formed or the plasmodium died. Humid conditions were maintained by adding sterile tap water when necessary.
Subculture of plasmodium to fresh medium prevented sporulation ; of 171 cultures observed only 7 (4 yo) sporulated within 28 days. On the contrary the cultures maintained under exactly similar conditions but without subculture showed a relatively high percentage of sporulation throughout the entire %year period ; of 171 cultures observed 82 (48 %) sporulated, the remaining cultures dying or forming sclerotia. The length of the vegetative stage differed greatly from culture to culture and tended to be longer and more variable a t the end of the 2-year laboratory cultivation than a t the beginning. In a group of unsubcultured cultures similar to the above addition of oatmeal was stopped after a period of feeding. This starvation of previously well-fed cultures did not promote sporulation.
Eflect of other nutrients. The following nutrients were used in place of ground oatmeal : aqueous oatmeal extract, ethanolic oatmeal extract, malt agar, and oak bark and valonia (the dried acorn-cups of Quercus aegilops), both obtained from the tannery from which Fuligo septica was obtained. The plasmodium did not sporulate when these materials were tested as alternatives to oatmeal.
Physical nature of solid substrate. This was varied, filter paper, cotton wool and glass surfaces being used. No effect on sporulation of the plasmodium was observed.
Light. Cultures (unsubcultured) maintained as in the experiments on the effect of age of culture were exposed to daylight for 16-18 hr. per day. Light did not induce fruiting under our conditions. Temperature, Cultures (subcultured and unsubcultured) maintained as in the experiments on effect of age of culture were incubated at 30°for 15 months after which incubation of this line of cultures was continued at 25'. Subculture to fresh medium prevented sporulation at 30' as it did at 25'. At 30" a lower frequency of sporulation (33 yo) in unsubcultured plasmodia occurred than at 25", although on transfer of this line of cultures from 30' to 25' sporulation was apparently stimulated (82%). However, the number of cultures (44) used in this experiment was too small for any firm conclusion to be reached about this apparent stimulation of sporulation.
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Desiccation. Cultures maintained as in the experiments on effect of age on culture were allowed to desiccate slowly at 25'. This did not induce sporulation.
Attempts to induce sporulation
The sporulation plasmodia used in these experiments were produced in cultures maintained as described in the experiments on the effect of age of culture. Attempts were made to demonstrate the existence in sporulating plasmodium of a substance inducing sporulation : (i) sporulating plasmodium (detectable at least 24 hr. before completion of the process) was transferred to a wet sterile cellophan membrane which separated the sporulating plasmodium from a vegetative plasmodium; (ii) sporulating plasmodium was transferred directly to vegetative plasmodium ; (iii) freshly formed aethalium was transferred to vegetative culture; (iv) vegetative plasmodium was transferred to a culture which had just sporulated. All these attempts to show the existence of any inducing substance or substances in sporulating plasmodium, aethalium or culture medium were unsuccessful.
Attempts to interrupt the sporulation process
Attempts to interrupt sporulation were made by transferring sporulating plasmodium from cultures similar to those used in the previous section, to similar fresh culture medium, to a vegetative plasmodium in similar culture, to Cohen's agar and to malt agar, and by adding to sporulating plasmodium fresh nutrient in the form of powdered oatmeal or a suspension of a yeast isolated from plasmodium.
Transfer of sporulating plasmodium to a vegetative plasmodium, to Cohen's agar or to malt agar interrupted the sporulation process, the plasmodium returning to its normal vegetative state. Sporulating plasmodium transferred to similar fresh oatmeal medium, however, continued sporulation to completion. It is possible since only a few samples of plasmodium were used in the latter experiment (owing to the difficulty of detecting early stages of fruiting), that this difference in observations was due to the length of time after onset of sporulation at which the transfers were made. An irreversible stage in the sporulation process may have been reached in the latter case. The addition of fresh nutrient to sporulating plasmodia had no effect on the sporulation process.
Spore germination
A few experiments on spore germination were carried out with unpurified spore material produced in laboratory stock cultures of Fuligo septica as described in the previous section. Germination in distilled water of two batches of spores, one batch used immediately after formation and the other after storage for 6 months in a dry state a t room temperature, was observed. The spores germinated by one of the methods described by Gilbert(l928b) in which the swarm cell escapes through a wedge-shaped aperture in the spore wall, This aperture was readily observable on microscopic observation. When determination was made of yo germination 300 spores were counted a t random throughout the preparation and the number of these which had germinated recorded. F . septica spores showed no dormancy period in distilled water; newly formed spores germinated as well as those 6 months old.
A high percentage germination (60-70 %) occurred within a few hours.
Newly formed spores were also inoculated to stock culture medium; they germinated readily on the moist filter-paper support and in the presence of ground oatmeal developed into normal plasmodium. The young plasmodium ingested large numbers of the remaining spores, which gave it a dark brown appearance.
Since Elliot (1949) showed improved germination of some myxomycete spores after treatment with bile salts this was tested for Fuligo septica. Spores (4 months old) were shaken for a few minutes in a solution (10 g./l.) of bile salts, washed three times in sterile distilled water, resuspended in distilled water and incubated. Since the yo germination without this treatment was usually high, and plasmodium readily obtained, treatment with bile salts showed no advantage.
Observation on the effect of cold and heat shock on spores (6 months old) was made by exposing them in distilled water suspension to the following temperatures : -20" for 30 min., 2" for 30 min., 60" for 5 min., 60" for 10 min., 60" for 20 min., 60" for 30 min. The suspensions were then incubated in distilled water. Exposure to low temperatures (Table 3) before germination decreased the yo germination;
-20' had a greater effect than 2 O . Treatment a t 60' resulted in failure to g e d n a t e except in spores exposed for only 5 min., where less than 1 yo germination occurred after 2 weeks. The effect of spore concentration was investigated. An arbitrary, fairly concentrated, suspension of spores (7 months old) containing 51,000 sp~res/mm.~ as determined by a haemacytometer count, was prepared in distilled water and diluted 1/2, 1/3, 1/4, 1/5,1/6, l / 8 and 1/16; 0.02 ml. samples of each dilution were set up in a van Tieghem cell and the yo germination recorded at intervals. The more dilute suspensions of spores showed earlier and higher yo germination than the more concentrated suspensions (Table 4) .
DISCUSSION
Fuligo septica, a myxomycete which has not been much used in work with the slime moulds, can be readily grown in unpurified culture in the laboratory, and will complete its life cycle, fruiting and germination, under such conditions. It is therefore a suitable organism for laboratory study. Environmental conditions which favour the growth of F. septica are similar to those found by other workers The growth of Fuligo septica was better when nutrient was available in particulate form than when soluble nutrients only were present. A similar observation was made by Hok (1950) for Physarum polycephalum. P . polycephalum has since, however, been grown successfully in pure culture on a non-particulate medium (Daniel & Rusch, 1956 , 1961 , thus showing that this organism has not the specific requirement for particulate nutrient which has from time to time been postulated for this group of organisms.
Many of the earlier workers who claimed to have established two-member or axenic cultures appear to have used insufficiently rigorous and comprehensive tests for purity and their claims must be accepted with some reserve (e.g. Vouk, 1913; Skupienski, 1928 ; Howard, 1931 ; Cohen, 1939) . Of these workers, some found that two-member cultures could readily be achieved with several bacterial, yeast or mould species (e.g. Vouk, 1913; Skupienski, 1928; Cohen, 1941; Hok, 1950), whilst others found such cultures more difficult to establish (e.g. Cohen, 1939; Sobels, 1950) . In the present work Fuligo septica grew well in two-member culture only with two yeasts and a Penicillizcm sp. which had all been isolated from plasmodium, and with a laboratory strain of Saccharomyces cerevisiae. The myxomycete showed little or no continuing growth with a variety of Gram-positive and Gramnegative bacteria, some isolated from plasmodium and some from other sources. It is possible that particle size and the capacity of the plasmodium to ingest such material may have some bearing on the nature of organisms suitable for twomember cultures. Gilbert (1928 a) observed that swarm cells and small plasmodia of Dictydiaethalium plumbeum would ingest only smaller fungus spores. Kidder, Dewey & Fuller (1954) suggested that size of certain food molecules was important for some protozoal species. Axenic culture of F. septica, as found by Sobels (1950), proved difficult in our work, a small amount of growth being obtained with only one preparation from autoclaved baker's yeast.
Although sporulation of Fuligo septica occurred regularly in the laboratory, the presence of an inducing substance in the cultures could not be demonstrated, and the factors causative in the sporulation process were not determined. As observed by Seifriz & Russell (1936) with Physarum polycephalum, however, a definite rhythm of sporulation occurred, subculture within a certain period always averting sporulation. Seifriz & Russell suggested that the presence of ' toxic ' or stimulatory substances in old cultures is the factor which most probably precipitates sporulation.
The present observations with F . septica are in accordance with this interpretation.
The interruption of the sporulation process which occurred on subculture is explicable by removal of the sporulating plasmodium from the influence of such substances. The possible effect of size of plasmodium as a pre-conditioning factor is also worthy of investigation (cf. Hok, 1950) . In contrast to the findings of Gray (1938) with 3'. septica and P. polycephalum and of Hok (1950) with P . polycephalum, light was not found to be necessary for sporulation of F. septica, nor was it a precipitating factor. Depletion of nutrient did not lead to sporulation as it did with P . polycephalum (Camp, 1937 Powell (1957) found that the germination of spores of Bacillus subtilis was less complete and slower in concentrated suspensions than in dilute suspensions. Thus the spores themselves may produce substances inhibitory to germination, as has been found for some fungal species (Allen, 1955; Krishnan, Bajaj & Daml, 1954) . I wish to express my sincere thanks to Professor B. C. J. G. Knight for his continued advice and criticism during this work, and for his criticism of the manuscript.
